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INFORMATION PROCESSING APPARATUS AND INFORMATION 

PROCESSING METHOD 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

The present invention relates to an information 
processing apparatus and an inf ormation processing 
method . 

Related Background Art 

10 In recent years, operation speed of a CPU 

(central processing unit) and capacities of an IC 
memory and a hard disk increase, whereby also an 
amount of data to be handled and processed by an 
information processing apparatus increases. Based on 

15 such an increase in the data amount, an amount of 

data to be transmitted and transferred among various 
blocks provided inside the information processing 
apparatus necessarily increases . 

Incidentally, the related background art will 

20 be explained by taking an information processing 

apparatus of handling and processing image data as a 
representative example of an apparatus for handling 
and processing a large amount of data. 

That is, such an image data processing 

25 apparatus roughly includes a portion which consists 
of a CPU, an IC memory and a hard disk for generally 
storing and processing the image data, and a hardware 
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portion which completes the image process which could 
not be completely processed by the CPU during a 
required time. Here, the former portion has the 
structure being common to that of a general computer, 
5 whereby the same architecture as that in the general 
computer is applied to the former portion. Then, the 
latter portion (hardware portion) is added to the 
former portion. 

Besides, in the image process, generally plural 

10 kinds of processes are performed to one image data. 
For example, color image data can be represented in 
various color spaces such as an RGB color space, a 
YUV color space, an Lab color space, a CMYK color 
space, and the like. Therefore, the color image data 

15 in a certain color space is input and processed in 

one image process, whereby it is necessary to convert 
the color space of the input color image data into a 
proper color space necessary in the image process . 
Moreover, the processed color image data is then 

20 converted into color image data in a desired color 
space, whereby, in such a case, the three kinds of 
processes (color space conversion, certain image 
process, and color space conversion) are sequentially 
performed in regard to the one image data. 

25 Fig. 4 is a block diagram showing a 

conventional image processing apparatus. In Fig. 4, 
a master block 1 has the same structure as that of 
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the general computer, in which a CPU 11 and a memory 
unit 12 are connected to each other by means of a 
data transmission path 13. On one hand, a slave 
block 2 includes an image processing unit 23 which 
5 achieves an image process independently of the CPU 11. 
The master block 1 and the slave block 2 are 
connected to each other by means of a data 
transmission path 3 through an I/F (interface) unit 
10 and a packet selector 21. Moreover, the slave 

10 block 2 and a slave block 2' are connected to each 

other by means of a data transmission path 3' through 
a packet deselector 24 of the slave block 2 and the 
packet selector of the slave block 2 ' , and then a 
last slave block 2" and the master block 1 are 

15 connected to each other by means of a data 

transmission path 4 through the packet deselector of 
the slave block 2" and the I/F unit 10 of the master 
block 1. Here, it should be noted that the block 
diagram shown in Fig. 4 is made simple for the sake 

20 of convenience in explanation, that is, the actual 
structure of the image processing apparatus is of 
course more complex. 

Fig. 5 is a diagram for explaining the unit of 
data process to be performed by the image processing 

25 apparatus. As shown in Fig. 5, since an enormous 

amount of data are necessary for one image data, the 
one image data is divided into plural tiles each 
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having a certain size so that the image processing 
unit 23 can easily process it. Moreover, in order to 
suppress or control the capacity of the memory unit 
12 and also enable it to store the data of a large 
5 number of images, the data is stored in each tile in 
compressed form. The compressed image data on the 
tile is treated as a unit of process, whereby it is 
necessary to obtain the information representing, 
e.g., which tile (portion) in which image the 

10 compressed image data belongs to. Therefore, the 

data which consists of the obtained information as a 
header portion and the compressed image data as a 
data portion is treated as the actual unit of process, 
and this unit of process is called a packet . 

15 In addition to the information representing 

which image the packet concerns and the information 
representing which portion of the image the tile 
concerns, the header portion of the packet includes 
information representing a kind of image data (e.g., 

20 color image data or black-and-white image data) , 

information representing a used color space if the 
used data is the color image data, and the like. 
Moreover, in addition to the information concerning 
the image itself, the header portion of the packet 

25 includes information for designating what kind of 
image process should be performed to which block 
(i.e., block designation, and process designation). 
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Fig. 6 is a block diagram showing the internal 
structure of the I/F unit 10, and Fig. 7 is a block 
diagram showing the internal structure of the packet 
selector 21. 

5 As shown in Fig. 6, the I/F unit 10 consists of 

a DMAC (direct memory access controller) 101 which 
reads the packet from a designated area of the memory 
unit 12 and sends the read packed to the data 
transmission path 3 without using the CPU 11, and a 

10 DMAC 102 which receives the packet sent from the data 
transmission path 4 and writes the received packet in 
a designated area in the memory unit 12 without using 
the CPU 11. 

Moreover, as shown in Fig. 7, the packet 

15 selector 21 monitors the header portion of the packet 
sent from the data transmission path 3, and compares 
the block designation of the monitored head portion 
with a value ("X" in this case) of block 
discrimination setting 25. Then, the packet selector 

20 21 controls a selector 212 so as to send the packet 
to a data transmission path 22 and otherwise sort or 
distribute the packet to appropriate image processing 
units 23 according to the process designation of the 
header portion, when the block designation of the 

25 head portion is not equal to the value of the block 

discrimination setting 25. Therefore, when the block 
designation of the header portion of the sent packet 
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is different from the own block discrimination 
setting, the packet in question is sent to a next 
block as it is through the data transmission path 22. 
The image processing unit 23 processes the 
5 input packet and then outputs the packet as the 
result of the process. At that time, the block 
designation and the process designation of the header 
portion of the output packet corresponding to the 
image processing unit 23 in question are deleted, or 

10 a process-end flag is set. 

By doing so, the packet sent from the master 
block 1 is sequentially subjected to the necessary 
processes based on block discrimination settings 
25 ' , . . . , and 25" by the slave blocks 2, 2 ' , . . . , and 

15 2" through the data transmission paths 3', and 
3" respectively, and then the processed packet is 
returned to the master block 1 through the data 
transmission path 4. 

However, in the above related background art, 

20 because the block discrimination of the slave block 

is fixedly set, it is necessary to again allocate the 
block discrimination and to change software to be 
executed by the CPU 11 even in a similar system of 
which the number of slave blocks is different. 

25 

SUMMARY OF THE INVENTION 

The present invention has been completed in 
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consideration of the problem in the above related 
background art, and an object thereof is to provide 
an information processing apparatus which is equipped 
with a memory unit for storing a block discrimination 
5 in each slave block and a means for rewriting the 
block discrimination stored in the memory unit, and 
thus can reallocate block discriminations by using 
common software even when the number of the slave 
blocks is changed. 

10 In order to achieve the above object, the 

present invention is characterized by an information 
processing apparatus in which one master block and 
plural slave blocks are provided, plural data 
transmission paths are provided between the master 

15 block and a first slave block and further between the 
subsequent adjacent slave blocks so as to link the 
master block, the first slave block, a second slave 
block, a third slave block, . . . , and the last slave 
block together, a data transmission path is further 

20 provided between the last slave block and the master 
block, and a packet is transmitted through these data 
transmission paths. Moreover, the above information 
processing apparatus includes a memory unit which 
stores discrimination inf ormation for discriminating 

25 each of the plural blocks, an initialization unit 
which initializes in the memory unit the 
discrimination information of the plural blocks to 
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the same value, a rewriting unit which rewrites the 
memory unit in which the discrimination information 
of the blocks has been stored, a designation unit 
which designates to the header of the packet the 
5 discrimination information of the block in which the 
packet data should be processed, and an output unit 
which refers to the block discrimination information 
in the header of the packet sent from the input data 
transmission path to each block and then sends the 

10 packet as a result of the process or the input packet 
to the output data transmission path when the 
referred discrimination information is the same as 
the discrimination information being the content of 
the memory unit in the block in question. 

15 Other object and features of the present 

invention will be apparent from the following 
description in conjunction with the accompanying 
drawings . 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic block diagram showing one 
example of an information processing apparatus ; 

Fig. 2 is a view for explaining a command 
packet ; 

25 Fig. 3 is a flow chart for explaining an 

operation of a CPU 11 shown in Fig. 1; 

Fig. 4 is a schematic block diagram showing a 
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conventional information processing apparatus; 

Fig. 5 is a view for explaining a packet; 

Fig. 6 is a detailed block diagram showing an 
I/F unit 10 shown in Fig. 4; and 
5 Fig. 7 is a detailed block diagram showing a 

packet selector 21 shown in Fig. A/ 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Hereinafter, the present invention will be 

10 explained with reference to the accompanying drawings. 
Fig. 1 is a schematic block diagram showing one 
example of an information processing apparatus 
according to the present invention. In Fig. 1, it 
should be noted that the same structural components 

15 as those already explained in the above related 

background art are indicated by the same reference 
numerals as those shown in Fig. 4, respectively. 

In Fig. 1, a master block 1 has the same 
structure as that of a general computer, in which a 

20 CPU 11 and a memory unit 12 are connected to each 
other by means of a data transmission path 13. On 
one hand, a slave block 2 includes an image 
processing unit 23 which achieves an image process 
independently of the CPU 11, a block discrimination 

25 (setting) memory unit 27 which stores therein block 
discrimination information, and a block 
discrimination setting control unit 26 which controls 
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the block discrimination memory unit 27. The master 
block 1 and the slave block 2 are connected to each 
other by means of a data transmission path 3 through 
an I/F unit 10 and a packet selector 21. 
5 Fig. 2 is a view for explaining a packet for 

setting the block discrimination information. In the 
present embodiment, the block discrimination 
information in regard to each slave block is set by 
using the packet which is different from image data. 

10 Here, in order to distinguish the packet for setting 
the block discrimination information from a packet of 
the image data, it is assumed that the above former 
packet is called a command packet while above latter 
packet of the image data is called an image packet . 

15 The command packet can be discriminated from the data 
packet by checking on the header portion of the 
packet, and the block discrimination information to 
be set exists in the command portion of the command 
packet (this portion corresponding to the data 

20 portion of the data packet). 

As well as the data packet, the header portion 
of the command packet necessarily includes block 
designation and process designation. In regard to 
the command packet, the block discrimination setting 

25 control unit 26 is designated as the process 

designation. However, the block designation is set 
by the command packet itself, whereby a correct or 



- 11 - 



appropriate value cannot be designated before the 
block designation is set by the command packet. 

For this reason, when the system is initialized 
(i.e., the system is reset), it is controlled to 
5 initialize the block discrimination memory unit 27 to 
a certain identical (same) value. In the present 
embodiment, it is assumed that the block 
discrimination memory unit 27 is initialized to "0" 
for purposes of explanation. 

10 Fig. 3 is a flow chart for explaining an 

operation of the CPU 11 in case of allocating the 
block discrimination information to each slave block. 

First, the initial value "O" of the block 
discrimination memory unit 27 is set as the block 

15 designation of the header portion, the block 

discrimination setting control unit 26 is set as the 
process designation of the header portion, the 
command portion is designated as "1" (in the flow 
chart, a variable "block_no" is used), and the thus 

20 obtained command packet is sent (step SI). 

Next, the first slave block 2 receives the sent 
command packet. Here, because the content of the 
block discrimination memory unit 27 coincides with 
the block designation of the header portion, the 

25 packet selector 21 of the slave block 2 transfers the 
received command packet to the block discrimination 
setting control unit 26. Therefore, the block 
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discrimination setting control unit 26 sets "1" being 
the content of the command portion of the command 
packet to the block discrimination memory unit 27. 
In a case where this command packet is not 
5 returned to the master block 1, the variable 

"block.no" is incremented by one (step S2), the 
initial value "0" of the block discrimination memory 
unit 27 is set as the block designation of the header 
portion (step S3), the block discrimination setting 

10 control unit 26 is set as the process designation of 
the header portion (step S4), and the command packet 
that the command portion thereof is designated as "2" 
being the content of the variable "block_no" is then 
sent (steps S5 and S6). 

15 The block discrimination of the first slave 

block 2 has been already set to "1", and this block 
discrimination does not coincide with the block 
designation, whereby the packet selector 21 of the 
slave block 2 transfers this command packet to a data 

20 transmission path 22. Then, the transferred command 
packet is sent to a next slave block 2' as it is, 
through a packet deselector 24 and a data 
transmission path 3 ' . 

Next, the slave block 2' receives the sent 

25 command packet. Here, in the slave block 2', because 
the content of the block discrimination memory unit 
coincides with the block designation of the header 
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portion, the packet selector transfers the received 
command packet to the block discrimination setting 
control unit. Therefore, the block discrimination 
setting control unit sets "2" being the content of 
5 the command portion of the command packet to the 
block discrimination memory unit. 

In the same way, the block discrimination 
information of each slave block is set to "1", 
"2", ... sequentially in order closer to the master 

10 block. Consequently, after the block discrimination 
information was set to a last slave block 2" in 
response to the command packet sent through a data 
transmission path 3", the variable n block_no" is 
incremented by the CPU 11, the initial value "0" of 

15 the block discrimination memory unit is set as the 
block designation of the header portion, the block 
discrimination setting control unit is set as the 
process designation, and the command packet of which 
the command portion is the content of the 

20 variable "block.no" is sent. In such a situation, 

because the values other than "0" being the initial 
value have been set in the block discrimination 
memory units of all the slave blocks, the command 
packet in question is sent to the slave blocks 

25 through their data transmission paths and then 

returned to the master block 1 as it is through a 
data transmission path 4 . 
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In response to the return of the command packet , 
the CPU 11 in the master block 1 can know that the 
setting of the block discrimination information of 
all the slave blocks has been ended . Moreover, in 
5 response to the number of the sent command packets, 
the CPU 11 can know the number of slave blocks. 

Incidentally, in the above explanation, the 
block discrimination information of each slave block 
is set to "1", "2", ... sequentially in order closer 

10 to the master block. However, such order need not be 
set. That is, as the block discrimination 
information of each slave block, it only has to set a 
value which is other than the initial value of the 
block discrimination memory unit and is unique in 

15 each slave block. 

Hereinafter, other embodiments of the present 
invention will be explained. 

That is, it is needless to say that the object 
of the present invention can be achieved by supplying 

20 a recording medium (or a storage medium) recording 
thereon program codes of software to realize the 
functions of the above embodiment to a system or an 
apparatus, and causing a computer (or CPU, MPU) in 
the system or the apparatus to read and execute the 

25 program codes stored in the recording medium. In 

this case, the program codes themselves read out of 
the recording medium realize the functions of the 
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above embodiment. Therefore, the recording medium 
storing these program codes constitutes the present 
invention. As the recording medium from which the 
program codes are supplied, e.g., a floppy disk, a 
5 hard disk, an optical disk, a magneto-optical disk, a 
CD-ROM, a CD-R, a magnetic tape, a non-volatile 
memory card, a ROM or the like can be used. 

Further, it is needless to say that the present 
invention includes not only a case where the 

10 functions of the above embodiment are realized by 

executing the program codes read by the computer, but 
also a case where an OS (operating system) or the 
like running on the computer performs a part or all 
of the actual processes on the basis of instructions 

15 of the program codes and thus the functions of the 

above embodiment are realized by such the processes . 

Furthermore, it is needless to say that the 
present invention also includes a case where, after 
the program codes read out of the storage medium are 

20 written into a function expansion board inserted in 

the computer or a memory in a function expansion unit 
connected to the computer, a CPU or the like provided 
in the function expansion board or the function 
expansion unit performs a part or all of the actual 

25 processes on the basis of the instructions of the 
program codes, and thus the functions of the above 
embodiment are realized by such the processes . 
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When the present invention is applied to the 
above recording medium, the program codes 
corresponding to the above-explained flow chart are 
stored in the recording medium. 
5 As explained above, in the above embodiments, 

because the block discrimination can be favorably 
reallocated by common software, it is unnecessary to 
change the software even if the number of the slave 
blocks changes, whereby it is possible to develop 

10 various kinds of similar systems in a short period. 

As many apparently widely different embodiments 
of the present invention can be made without 
departing from the spirit and scope thereof, it is to 
be understood that the present invention is not 

15 limited to the specific embodiments thereof expect as 
defined in the appended claims . 



